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Ein selektives, regulierendes/schonendes Konzept der Behandlung der
Dysrhythmie.

»  Eine Integration der menschlichen psychemotionellen Dimension.

* Die inzisionlose transkranielle MR-gesteuerte Hochenergie fokussierte
Ultraschalltechnik fiir eine non-invasive Intervention mit hochst
signifikanter Risikoreduktion und erhéhter Genauigkeit.
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Introduction

Head and Holmes postulated i 1911 the exis-
tence of an “essential medial thalemic centre,”
localized medial 1a 3 pain-geacrating bedos
in the thalimic venwoposterior (VI nudeus,
and responsible for the pathogenesis of omtral
pain [1]. This cenire was thought to be cxpo-
sl 1o decrrased inhibitory nibacace foom
thalamo-cortico-thalamic loops, A generation
of abnormal impudies in VP and their amplifica-
than 2 :

puath, with the goal w re-actuskne this promis-
o therapoatic ogtion on the hasis of nowly
deveoped anatomical, physiclogical end techni-
oy
Onbser roporis of aur experience in this fiekd
have boen publivhod dsewhere [11-16].
Anatomical Basis

The role af the medial thalamus in pain. in par-

il thalamic sl were alo proposed in the
seventies by Sano |2, Fusthermaore, the madial
tbulaman has been kannen for years 10 be an
fraphic (EEG) froquencies (3],

From the beginning of sicreotay in the fifies
and in contrast to all other lesional susgeries,
sl thal agiieit yuathic fps-

thoular the muche, han bang been
rocognived and relatnd 1o motivationak-affoctive
aspects thmagh its afferent connestions. with
the spinothalamic (STT} and spino-reticulo-
thalamic (SHTT) tracts, end efferent projections
to puin-relited areas in swocistive and para-
limbic oortical domains. This so-called “modial
pain systemn” has been in the past the target for

uergical loms i patients wish chrosic,

oy ic) pain were ined as

cedures with low complication rates and absence
af risk far the development of latrogenic pain
manifestations. They were shown b bring pain
melief to all body localizations, and that with-
ot producing somasoscesary deficits. Although
canes with total snd iable pain relicf were pab-
lished, recurrensce of the original pain, pantial or
complete. was frequent | L4-10]. These observa-

apy
were mainly located in the caudal intralaminar
e (Cemtre MédlanParaliciosar comples
[CMIPH), contral lateral suckoas (CL, posterion
comples (POC) and i the medial pubvinar
(PuM} [2.68,917]

The present scoount on the anatany of
the posteriar part of the CL (CLp) as 4 surgical
target for mewropathic pain is hased om recent

were relatively umall and inchsdnd infonoge-
meous pain patiot populations.

These data provided us with the mecessary
s and centive w pussue the medisl dhalaric

B T

sudies and imegmies the
mucheus i 4 large thalsmescanical (TL) setwork
respomsible for the mailtiple sensory, cognitive
and affective components of the neuropathic
fakn comdision.

Textbook of Stereotactic and Functional Neurosurgery
(2009), Springer, Eds. Lozano, Gildenberg and Tasker
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Group of N=96 patients, mean follow-up 3 years 9 months
Satisfactory to complete (50-100%) pain relief in 53% of the patients

75-99%

50-74%

1-24%
25-49%

Jeanmonod et al., Thalamus and Related Systems 2001

Zeitliche Entwicklung der EEG-
Veranderungen nach stereotaktischer
Radiofrequenz-CLT

Group spectra (7 patients)
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1 year
follow-up
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FIGURE 1. Plts of the significant mean differences and standard deviations observed in the patients with chronic pain in
comparison with the test's norm or in the comparison between baseline and follow-up. FLS, Frontal Lobe Score; BDI, Beck
Depression Inventory; FEEL, Facially Expressed Emotion Labeling test; Eyes, Eyes Test; STAXI_AO, State-Trait Anger Inventory
Anger out; FPI_GES, Freibuiger Personality Inventory_bealth concern. *(light gray asterisk) P << .05, *(dark gray asterisk)
significant at a Bonférroni-corrected o of 016, **P< .0I.

Pirrotta et al. Neurosurgery 2013
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but also guide the whole ablation process: optimization of
safety, accuracy and efficacy in real time/closed loop

* MR Thermal Imaging monitoring
Enables real time temperature measurement in
tissue (thermal spot) to guide progress of the ablation
process: optimization of safety, accuracy and efficacy in real
time/closed loop

13



optimization of target coverage
4) Real time continuous monitoring
of proper targeting and thermal
effects

5) Optimized targeting precision

6) Possibility of reduced bleeding risk

09.07.2013
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Treatment Procedure

® patient preparation on treatment day before entry into the MR bore
— Head full and close shave
— Stereotactic frame fixation for head immobilization

— A helmet-like hemispheric ultrasound transducer is placed around the patient’s head. The
space between head and transducer is closed by a silicone membrane and then filled with
degassed and cooled water

" Treatment Preparation
— Mechanical centering of the transducer
— Tuning of the central frequency of the MR system
— CT/MR co-registration and exclusion of no-pass regions

— MR stereotactic target position determination using the Morel Stereotactic Atlas of the
Human Thalamus and Basal Ganglia

" Treatment

— Sonication adjustment (user’s manual correction
of targeting) to ascertain thermal spot localization
at low temperatures (below 45°) known to cause
reversible tissue effects

— Gradual increase of energy delivery guided by
tissue response (temperature/energy curve)

— The physician is constantly updated with real-time
imaging showing the thermal rise and its location

— Patient is monitored and questioned to assess
changes during procedure (therapeutic effects,
absence of side-effects, stimulation effects)

Thermal spot

Thermal spot within
planned target coordinates

09.07.2013
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Central Lateral Thalamotomy

Central Lateral Thalamotomy
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Central Lateral Thalamotomy
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Moser e af. Journal of Therapeutic Litrasound 2013, 13 o
T ((G THERAPEUTIC ULTRASOUND

ESEARCH Open A

MR-guided focused ultrasound technique in
functional neurosurgery: targeting accuracy
Diavid Masar"”, Eyal Zadicario®, Gilat Schif and Daniel Jeanmanod”

Abstract

Background: The purpose of this study was to describe tamgeting accuracy In functional neunasurgery wsing
Incisionless transcranial magnetic resonance (MA)-guided focused ultrasound technology.

ds: MR inations wene x before and 2 days after the ultrasound functional neurosurgical
ereatment 1o visualize the targets on T2-weighled images and their Thirty
rargets were recorstrucied: 18 were In the central lareral nucleus of the medial thalamus fcentral lateral
thalamotomies against neurogenic panl, 1 in the centrum medianum thalamic auckeus (centrum medianum
thalamatormy against essential tremor), 10 on the pallido-thalamic tract (palido-thalamic tractotomies against
Parkinson's disease], and 1 on the cerebelio-thalamic tract icereballo-thalamic tractotomy against essential tremar),
We describe a method for reconstruction of the lesion coordinates on post-treatment Mi images, which wene
compared with the desired atlas target coordinates, We also calculated the acouracy of the intra-operative target
placement, thus allowing to determine the global, planning, and device accuracies. We also estimated the targeat
lesion volume
Results: We found mean absolute global targeting accuracies of 044 mm for the medio-lateral dimension
{standard deviation 035 mmj, 0.38 mm for the antero-posterior dimension {standard deviation 0.33 mm), and
0,66 mm for the dorso-ventral dimension (standard devistion 037 mm), Out of the 50 measured coordinates, 83
(82.2%) were inside the millimeter domain. The mean three-dimensional (30) global accuracy was 099 mm
(standard deviation 0.3% mm). The mean target volumes, reconstructed from surface measurements on 30 T1
sivies, were 635 mm’ (sandard deviation 39.7 mm’), and 689 mm’ (standard deviation 40 mm') uting an
ellipsoidal approximathan.
Conelusion: This study demanstrates a high aceuracy of the MR-guided focused ultrasound technique. This high
accuracy Is due not only to the device qualities but also 1o the possibility for the operator to perform on-going
reaktime maonitaring of the lesioning process. A precise method for determination of targeting accuracy s an

essential and basic i of the functional ical activity, allowing an on-geing contral
of the perfc d th work indt bile for any target efficiency analysis and the mantenance of a low
risk profile.

Anterior i Posterior ¢ Stereotactic atlas, Targeting accuracy, Thalamo-ventricular

barder, Transcranial MR-guided focused ultrasound
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Internist: Milek Kowalski, Privatklinik Obach

Radiologen: Payam Pourtehrani, Rodiag Diagnostics Centers, Solothurn

Tony Coray, Rodiag Diagnostics Centers, Solothurn

Jorg Vogel, Rodiag Diagnostics Centers, Solothurn
Oskar Blosser, Rodiag Diagnostics Centers, Solothurn
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Pallido-thalamic Tractotomy
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